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Crack Growth Analysis and Crack Arrest Design of Stiffened Panels( I)
— Numerical Approaches to Crack Arrest Design Chart

Eui-Jong Rhee*, Hwan-Woo Rhee”

ABSTRACT

The purpose of a fatigue crack arrest design is to prevent a fatigue fracture of machine and structure resulted
from unstable crack growth. In all cases of load transfer to second elements such as stringers, doublers or

flanges, crack arrest is possible; arrest occurring when the fatigue crack reaches the second element.

In the present work, a numerical analysis was carried out to estimate the effect of

shape parameters on

fatigue crack growth and arrest behavior of integrally stiffened panels. Based on these results, a set of fatigue

crack arrest design chart is presented as

Key Words :

Fnon-dimensional arrest load — thickness ratios relationship.

Stiffened Panel(}2733}), Fatigue Crack Growth(¥] 2 E44), Crack Arrest Design(w &4 x4

Al), Fatigue Threshold(I 27 &4 3}3HA] =7), Shape Parameter(3 /3 )
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Fig. 1 Geometry of integrally stiffened panel
(a) Lower skin wing outer panel of the F-100
(b) CT-type integrally stiffened panel
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Table 1 Mechanical properties of SA-508 forged steel

. . . Young's
Temp. | Yield Strength | Tensile Strength | Elongation Modulus
P 2 2 0
(C) (Kgf/mm®) (Kgf/mm®) (%) (x104 Kgf/mmz)
20 46.8 60.9 275 2.10

Table 2 Fatigue threshold for SA-508 forged steel

Specimen | Control | Cyclic | Freq. | P ) AKp
Load Ratio

Type Mode | Waveform | (Hz) | (Kg) (Kg/mmyz)
CT Load Sine 30 | 900 0.1 21
CT Load Sine 30 900 0.3 19
CT Load Sine 30 900 0.5 15
CT Load Sine 30 | 1000 0.7 12

* Praxi : Initial Prax
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